Effect of immobilization upon renal synthesis of 1,25-dihydroxyvitamin D in disabled elderly stroke patients.
A 1,25-dihydroxyvitamin D [1,25-(OH)2D] deficiency and immobilization-related increased serum calcium concentration have been observed in hemiplegic stroke patients. To elucidate the influence of increased serum calcium concentration on bone metabolism, we measured serum biochemical indices and bone mineral density (BMD) in the second metacarpals of 170 elderly subjects with hemiplegic stroke and 72 age-matched healthy controls. Serum concentrations of 25-hydroxyvitamin D [25-(OH)D], 1,25-(OH)2D, ionized calcium, intact parathyroid hormone (PTH), intact bone Gla protein (BGP), and pyridinoline cross-linked carboxyterminal telopeptide of type I collagen (ICTP) were measured. An increased serum calcium concentration (mean 2.543 mEq/L) was observed in this population and correlated negatively with the Barthel index (mean 66), indicating immobilization-induced bone resorption with consequent increased serum calcium. Decreased serum concentrations of 1,25-(OH)2D (mean 25.0 pg/mL) and serum 25-OHD concentration (mean 11.6 ng/mL) were noted. Serum PTH was not increased (mean 34.8 pmol/L). Serum levels of BGP were decreased significantly, whereas serum ICTP concentrations were elevated (mean 15.2 ng/mL). A strong negative correlation was seen between the serum calcium concentration and 1,25-(OH)2D (p < 0.0001). BMD of the second metacarpal in patients was decreased significantly compared with control subjects and highly correlated with 25-(OH)D and 1,25-(OH)2D concentrations. Immobilization-related increased serum calcium levels may inhibit PTH secretion, and thus 1,25-(OH)2D production. In addition, 25-(OH)D insufficiency also may contribute to decreased concentration of 1,25-(OH)2D.